Background
==========

Nicotine dependence syndrome is the most common mental and behavioral disorder in the Polish population. A thorough epidemiological study concerning the prevalence of nicotinism was conducted by Niżankowska et al. in the Małopolska region in 2005 \[[@b1-medscimonit-17-5-cr272]\]. The study was a part of the international BOLD study on the prevalence of chronic obstructive pulmonary disease (COPD). The studied population of 603 consisted of 29.1% of smokers (36.1% of men and 21.9% of women), 38.6% of subjects who had never smoked (men 21.0%, women 56.5%), and 32.3% of ex-smokers (men 42.9%, women 21.5%) \[[@b1-medscimonit-17-5-cr272]\]. Health hazards associated with tobacco smoking constitute a crucial problem for the Polish health care system because of the high prevalence of the addiction. The consequences most important from the epidemiological point of view include: 1) atherosclerosis and its complications (ischemic heart disease with myocardial infarction and stroke), 2) neoplasms, including cancers of the lung and larynx \[[@b3-medscimonit-17-5-cr272]\], and 3) COPD \[[@b1-medscimonit-17-5-cr272]\]. The methods of treatment (pharmacological and non-pharmacological) of nicotine dependence are the crucial but underestimated problem from the point of view of prevention of behavioral diseases. Elimination of smoking would increase the life expectancy of a marked percentage of the population by reducing the number of premature deaths due to complications of active nicotinism and passive exposure to tobacco smoke.

Nicotinism develops as a result of the interaction of mental \[[@b4-medscimonit-17-5-cr272]\] and biological \[[@b5-medscimonit-17-5-cr272],[@b6-medscimonit-17-5-cr272]\] factors, as well as social learning by interiorization of deviated social standards. Mental and behavioral disorders such as depression, anxiety, schizophrenia and personality problems are known to correlate with higher prevalence of smoking than that observed in the healthy population \[[@b6-medscimonit-17-5-cr272]--[@b8-medscimonit-17-5-cr272]\]. The subjects affected by such disorders demonstrate motivation deficits. From the neurophysiological point of view, such deficits are associated with dopamine deficiency in the mesolimbic pathway \[[@b5-medscimonit-17-5-cr272],[@b8-medscimonit-17-5-cr272],[@b9-medscimonit-17-5-cr272]\]. Nicotine, as an agonist of alpha-4 beta-2 nicotine receptor, induces dopamine secretion in the mesolimbic pathway and improves the patients' motivation \[[@b5-medscimonit-17-5-cr272],[@b7-medscimonit-17-5-cr272]--[@b11-medscimonit-17-5-cr272]\]. Subjects with high levels of anxiety and depressive tendencies (depression) can be a potential high risk group susceptible to the development of nicotine dependence \[[@b12-medscimonit-17-5-cr272]\].

The association between exposure to mental stress (perceived as the interaction between the environment and the individual) and anxiety/depression is unclear \[[@b13-medscimonit-17-5-cr272],[@b14-medscimonit-17-5-cr272]\]. Smokers report that in their own, subjective opinion, exposure to stress motivates them to light a cigarette. They explain their dependence as a reaction to stress. On the other hand, this has not been confirmed by epidemiological studies \[[@b15-medscimonit-17-5-cr272]\]. It is possible that stress coping strategies, rather than exposure to stress, play an important role in the pathogenesis of nicotinism \[[@b16-medscimonit-17-5-cr272],[@b17-medscimonit-17-5-cr272]\].

Identification of the mental correlates of developing nicotine dependence is very important from both the practical and the social points of view. Knowledge of the mental factors determining the development of the syndrome may contribute to emergence of more effective methods of prevention and treatment, including selection of an optimal psychotherapeutic intervention method \[[@b18-medscimonit-17-5-cr272]\]. Identification of stress coping styles in smokers could result in application of appropriate psychotherapy and relaxation techniques, and selection of an appropriate therapeutic strategy.

The aim of this study was to assess the styles of coping with stress and the intensity of anxiety and depression in young adults diagnosed with nicotine dependence syndrome.

Material and Methods
====================

The study was conducted in a group of 88 subjects (50 males, 38 females) with nicotine dependence, aged from 30 to 50 years. The number of the patients exceeded the estimated minimum sample size. The sociodemographic and clinical data describing the group are presented in [Table 1](#t1-medscimonit-17-5-cr272){ref-type="table"}. Subjects had been qualified from among approximately 100 patients treated in the outpatient department. Patients with bronchial asthma, chronic obstructive pulmonary disease, malignant tumors, systemic collagenoses, hyperthyroidism or history of myocardial infarction were excluded. The exclusion criteria did not include arterial hypertension, metabolic syndrome and chronic bronchitis. Nicotine dependence was diagnosed according to ICD-10 \[[@b19-medscimonit-17-5-cr272]\]. All the patients were assessed using the Fagerström Test for Nicotine Dependence (FTND) \[[@b4-medscimonit-17-5-cr272]\] and quantification of pack-years smoked. The mean number of pack-years smoked in the group of smokers was 17.3±6.1. The number of pack-years correlated with the patients' age (r=0.45, p=0.000012). Only the subjects who scored 5 and more according to the questionnaire were qualified for the study. This criterion was applied to obtain a definite differentiation between the groups and to eliminate occasional smokers as well as subjects smoking at hazardous level but demonstrating no addiction. Ex-smokers and subjects with history of repeated attempts to quit or reducing periodically the number of cigarettes smoked were also excluded. The patients' mean age was 40.9±5.8 (40.1±5.9 for men, 41.8±5.9 for women). The control group consisted of 84 healthy subjects aged from 30 to 50 years who had never smoked (48 males and 36 females), recruited from among clinical outpatient department and primary care department patients. The mean age in this group was 40.7±6.4 (41.2±6.21 for men, 39.97±6.8 for women). The difference in age between the groups did not reach statistical significance (t=0.198, p=0.84). The difference in ages between men and women in both groups was not significant. All the subjects were assessed with the Beck Depression Inventory (BDI) version proposed by Pużyński and Wciórka \[[@b20-medscimonit-17-5-cr272]\]. They were asked to assess their well-being during the last week. The results were expressed as the number of points scored. Anxiety as a trait and anxiety as a state were measured by means of the Spielberger State-Trait Anxiety Inventory (STAI) in the Polish adaptation developed by Wrześniewski et al. and published by the Psychological Tests Laboratory of the Polish Society of Psychology \[[@b21-medscimonit-17-5-cr272]\]. The obtained raw data were converted to Sten values according to the normalization tables developed for the Polish version of the test. Stress coping strategies were measured according to the Coping Inventory for Stressful Situations (CISS) in Polish version developed by Strelau et al. and published by the Psychological Tests Laboratory of the Polish Society of Psychology \[[@b22-medscimonit-17-5-cr272]\]. The test assesses strategies of coping with difficult situations (task-oriented coping, emotion-oriented coping and avoidance coping). The obtained raw data were converted into standard 9 according to the normalization tables developed for the Polish version of the test.

Mean values, variances, standard deviations, statistical significance of differences and correlation coefficients were calculated using a licensed ȞStatistica" software package.

Results
=======

The intensity of anxiety as a trait was higher among smokers than in non-smokers (6.28±1.52 and 4.86±1.05 respectively, p=0.0000). Similarly, the intensity of anxiety as a state was higher in the group of smokers (6.09±1.25 and 4.92±1.29, p=0.0000). The differences in depression intensity measured with BDI between nicotine addicts and non-smokers were also found to be statistically significant (12.76±4.77 *vs.* 10.76±4.83, p=0.007). The intensity of depression correlated in smokers with the intensity of anxiety as a trait and anxiety as a state (for the trait r=0.71, p=0.000 and for the state r=0.96, p=0.0000, respectively). Among healthy subjects, the intensity of anxiety as a trait and anxiety as a state correlated with the intensity of depression (for the trait r=0.59, p=0.0002 and for the state r=0.66, p=0.0001). As many as 40 subjects in the group of smokers scored more than 13 points in BDI, which indicates signs of depression -- mild, or more than mild. Among non-smokers, 23 subjects scored above 13 points. The distribution of occurrence of depression signs in the assessed subjects was found to differ between the groups (chi-square=15.33, p=0.0009). Anxiety in smokers correlated with the patients' age (r=0.28, p=0.01 for the trait, r=0.38, p=0.002 for the state). Depression intensity also correlated with age in subjects addicted to nicotine (r=0.42, p=0.00006). The intensity of anxiety as a trait and anxiety as a state, as well as the level of depression, did not correlate with the number of pack-years smoked. In the group of non-smokers, the intensity of anxiety as a trait correlated with the subjects' age (r=0.25, p=0.02), whereas the correlation between the intensity of anxiety as a state and age did not reach statistical significance (r=0.09, p=0.32). The intensity of depression did not correlate with the subjects' age (r=0.18, p=0.81).

The results obtained with CISS demonstrated that smokers and non-smokers did not differ as far as the values concerning task-oriented coping were concerned (5.27±1.7 in smokers *vs.* 5.27±1.75, p=0.59). However, a difference was observed with respect to emotion-oriented coping (6.27±1.70 in smoking addicts *vs.* 5.67±1.57, p=0.019). No differences were demonstrated for the prevalence of avoidance coping (5.39±1.52 *vs.* 5.67±1.57, respectively, p=0.22). There was a difference between smokers and healthy controls with respect to involvement in distracting activities (5.84±1.48 *vs.* 5.28±1.46, p=0.014). The social diversion results did not differ between the groups (5.25±0.50 *vs.* 5,52±1.93, p=0.305). No statistically significant correlations between the number of pack-years smoked, intensity of anxiety or depression and the results obtained with CISS were observed. No such correlations were found in the group of healthy controls.

Discussion
==========

Higher levels of depression and anxiety in nicotine-addicted subjects indicate a comorbidity of nicotinism with depression and anxiety disorders. Such comorbidity can be explained, on the one hand, by the fact that neuroticity can be a risk factor for development of nicotine addiction \[[@b23-medscimonit-17-5-cr272]\]. However, on the other hand, nicotine can exert an anxiogenic effect mediated by the alpha4-beta2 nicotine receptor, which has been demonstrated repeatedly using various research models \[[@b5-medscimonit-17-5-cr272],[@b24-medscimonit-17-5-cr272]\]. In 2010, a study carried out in a group of 5692 patients unequivocally indicated a correlation between anxiety disorder and nicotine dependence \[[@b25-medscimonit-17-5-cr272]\]. Anxiety and depression constitute the components of the Neuroticity superfactor in the personality concept based on the Big Five personality dimensions \[[@b23-medscimonit-17-5-cr272]\]. Anxiety and depression are not orthogonal to each other; therefore, the correlation between the intensity of anxiety and the intensity of depression in both studied groups confirms the lexical hypothesis and justifies the joint inclusion of both these constructs within the neuroticity dimension \[[@b26-medscimonit-17-5-cr272]\]. More frequent than just accidental anxiety and depression, comorbidity has also been demonstrated indirectly \[[@b27-medscimonit-17-5-cr272]\]. The occurrence of nicotinism among patients with mood disorders is a commonly recognized clinical phenomenon \[[@b28-medscimonit-17-5-cr272]\]. Our studies have demonstrated a higher proportion of subjects with signs of depression among smokers. However, the signs of depression obtained on the basis of the Beck Depression Inventory cannot be treated as equivalent to the diagnosis of mood disorder (depression) established clinically on the basis of ICD-10 criteria. The scores exceeding 13 points obtained with BDI do not indicate clinical symptoms of depression as a disorder \[[@b29-medscimonit-17-5-cr272]\]. However, they do indicate a tendency to respond with mood deterioration prevalent among smokers. Nicotine, by activating the alpha-4- beta-2 nicotine receptor, induces dopamine secretion within the mesolimbic pathway, which improves the patients' motivation, gives the feeling of pleasure and improves the mood \[[@b5-medscimonit-17-5-cr272],[@b24-medscimonit-17-5-cr272],[@b30-medscimonit-17-5-cr272]\]. A similar mechanism is responsible for the higher prevalence of nicotinism among schizophrenic patients and in personality disorders. Such individuals, due to impaired function of dopaminergic mesocortical pathways, develop motivation deficits and anhedonia \[[@b5-medscimonit-17-5-cr272],[@b31-medscimonit-17-5-cr272]\]. Nicotine, by stimulating the mesolimbic pathway, improves motivation and reduces cognitive function deficits. The tendency to respond with anxiety and mood deterioration in the course of nicotinism probably prompts the individuals (in case of appropriate stimulation by the social environment) to reach for cigarettes as a substitute means of reward. Nicotine improves the mood, but, paradoxically, can also have an anxiogenic effect. An ineffective mechanism of coping with neuroticity using an addictive substance such as nicotine is developed \[[@b32-medscimonit-17-5-cr272]\]. Verification of this thesis requires measurement of neuroticity, which, however, was not an objective of our study. The correlation of the intensity of depression and anxiety with age in the group of smokers may suggest an association of nicotinism with the onset of clinically undiagnosed mood or anxiety disorders, as the percentage of subjects with a history of at least 1 episode of depressive mood or anxiety increases with age \[[@b33-medscimonit-17-5-cr272]\]. The general health and condition deteriorates with age, which can influence the proportion of subjects with mood disorders. However, individuals with serious systemic diseases were excluded from our study. Our hypothesis is even more probable because, among health controls, intensity of depression did not correlate with age, and the number of subjects who scored 13 or more points according to the Beck Depression Inventory was significantly lower. Recent publications emphasize more frequent occurrence of depression in smokers and deterioration of their quality of life \[[@b34-medscimonit-17-5-cr272]\]. Attention has also been focused on dysfunction of cholinergic neurons in depression (cholinergic depression hypothesis) and complex depression and nicotinism comorbidity \[[@b35-medscimonit-17-5-cr272]\]. In 2010, an extraordinary finding that passive exposure to tobacco smoke is associated with increased risk of depression was reported \[[@b36-medscimonit-17-5-cr272]\]. Smoking has also been demonstrated to be a predictive factor for suicidal ideations in the course of depression in bipolar affective disorder \[[@b36-medscimonit-17-5-cr272],[@b37-medscimonit-17-5-cr272]\].

The results obtained in smokers with respect to the stress coping styles -- emotion-oriented coping -- demonstrate the similarity of this group to the group of alcoholics, who, according to the normalization tables of the Polish CISS version, had significantly higher mean results than the control groups. Similar results, although not so high as in the case of alcoholics, were obtained for aggressive soldiers and prisoners \[[@b22-medscimonit-17-5-cr272]\]. The greater involvement of smokers than healthy controls in distracting activities is difficult to explain in the context of other analyzed variables. Tobacco smoking and reaching for a cigarette can be by themselves a form of distracting activity for a specific personality profile \[[@b38-medscimonit-17-5-cr272]\]. However, the smokers' stress coping strategies cannot be correlated with anxiety and depression in a simple way. We failed to demonstrate correlations between the severity of anxiety and depression and the prevalence of specific stress coping strategies \[[@b39-medscimonit-17-5-cr272],[@b40-medscimonit-17-5-cr272]\]. There may be a factor contributing to the development of addiction that is potentially independent from the components of the neuroticity dimension.

Conclusions
===========

On the basis of the obtained results it can be concluded that:

1.  Depression, anxiety as a trait, and anxiety as a state are more severe in subjects with nicotine dependence than in healthy individuals.

2.  Smokers demonstrate, in comparison with the control group, higher prevalence of emotion-oriented coping style and distracting themselves with other activities.
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###### 

Sociodemographic and clinical characteristics of the subjects.

                                        Smokers, total   Smokers, males   Smokers, females   Non-smokers, total   Non-smokers, males   Non-smokers, females
  ------------------------------------- ---------------- ---------------- ------------------ -------------------- -------------------- ----------------------
  Number                                88               50               38                 84                   48                   36
  Mean age (years)                      40.9 ±5.8        40.1±5.9         41.8±5.9           40.9 ±5.8            40.1±5.9             41.8±5.9
  Number of pack-years smoked           17.3±6.1         17.6±6.5         17.01±5.9          Not applicable       Not applicable       Not applicable
  Subjects with arterial hypertension   38               24               14                 37                   22                   15
  Subjects with abdominal obesity       25               13               12                 24                   16                   8
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